In an effort to find new ways to control varroatosis, malathion was mixed with dry pollen substitute in a concentration of 50 ppm. The preparation was put in a sickle-like arrangement in empty cells in the central area of the combs. These combs were put into 15 bee colonies during the period from November 1985 to March 1986. This kind of treatment was quite satisfactory to control Varroa mite without disturbance of bee colonies during the late season when the winter cluster was formed. The position of contaminated comb (s) within the cluster was an important factor for the effectiveness of the acaricide. About 50 °/ of the dead mites were found on the bottom of the hive during the first day and 80 °/ during the first three days after the application of the preparation. The toxicity of malathion was masked but not lost 10 days after the introduction of contaminated comb in the bee colony.
INTRODUCTION
The condition that is most important for the application of an acaricide against varroatosis is the absence of sealed brood in the bee colony. It is very laborious to achieve this condition during the spring or summer. On the other hand, the effectiveness of most chemical agents is negatively affected by the low air temperature when applied during the broodless period (winter). Lastly, almost all methods of chemotherapy of Varroatosis involve repeated applications of the drug.
To overcome, to some extent, these disadvantages we tested a new method involving the application of contact acaricide late in the season after the cluster is formed.
MATERIALS AND METHODS
Dry pollen substitute (90 % soybean flour and 10 % pollen powder) was contamined with malathion to a concentration of 50 ppm and then was put in empty cells of combs. These combs were inserted in colonies during winter period when the cluster was formed.
Treated combs were put in the colonies at the beginning of the experiment and remained there till the end of the treatment. The contaminated comb area constituted about 1/5 of the whole comb area had a sickle-like shape facing the bottom of the frame and occupied a position slightly over the center of the comb. Each comb contained about 200 g of the preparation.
The number and the position of contaminated combs placed in the colonies varied as follows : a) One comb was put in the center of the winter cluster in 3 colonies. b) One comb was put at each side of the winter cluster in 3 colonies. c) One comb was put in the center and two others, each at each side of the cluster in 3 colonies. d) Combs with and without contaminated preparation were put in alternative places in 6 colonies. e) Combs with uncontaminated pollen substitute were put as in case d) in 3 colonies (control).
The rate of Varroa infestation was determined before and after application by collecting 3 samples each of 1()()-150 worker bees from 3 different frames of each colony, as suggested by P APPAS and T HRASYVOULOU (1986) . The number of Varroa mites for each sample was found as described by DE J ONG and G ONCAI , VES (1981) .
By using hive traps (I FANTIDIS , 1981) , the daily number of dead bees for 10 successive days before and 13 days after the introduction of contaminated comb (s) was recorded for each colony. The possibility for a harmful effect of this treatment against adult honey bees was also studied by marking sixty worker bees immediately after their emerging. These bees had been fed with contaminated food during their larval and also during early adult stage. The In their effort to remove the excessive food from their cells the bees used their mandibles and their legs. One could see a slight covering of the proteinaceous food on the pollen brushes of a great number of worker bees. The mites could come in contact with the acaricide as they were carried on the contaminated bees and probably as they walked for short periods on the contaminated area of the combs. Table 1 shows the results of the effectiveness of the preparation against Varroa in connection with the number and the position of contaminated combs in the winter cluster. It appears that the position of the contaminated combs is a more significant factor for the effectiveness of the acaricide than their number. Using only one comb in the center of the winter cluster (treatment a) the decrease of infestation after the application was higher than the case of using two combs at the outside of the cluster (treatment b). In treatments a, c, and d the infestation level was reduced to values near zero regardless of the initial level of infestation as a result of the combined effect of position and number of the contaminated combs.
The slight reduction of infestation rate in control colonies could be attributed mainly to the natural death or loss of the mites (treatment e). Figure 1 shows the daily mortality of Varroa in treated colonies. About 50 % of dead mites were found on the bottom of the trap during the first 24 hours and 85 % during the first 3 days.
The number of dead mites observed approached zero about 10 days after application. This was an indication that the mite infestation was also approaching zero and was confirmed by worker bee sampling ( To see whether malathion maintains its effectiveness in the cells for a period longer than that of the initial mortality of parasites (Fig. 1) , a contaminated comb was transferred to a new colony after it had been used for two weeks in another colony. On the day following introduction the number of dead mites was small and not significantly different than that observed before the introduction of the comb. When the « packed » contaminated food was dug out of the cells with forceps and was then put back in the same colony, the effectiveness of malathion against Varroa was again visible. It appears that the toxicity of the acaricide was not lost but it was « masked » 2 weeks after the introduction of the comb due to the restricted contact of the bees and mites with it in the semifilled cells.
In a previous paper we found that the proteinaceous food containing 50 ppm malathion was not harmful to honey bee brood (I FANTIDIS et al., 1986) .
In the present paper we examined the effect of this food on 60 young adult (marked) bees because of the intensive consumption of pollen during the first weeks after their emergence. We found no differences between these bees and control bees as far as their longevity is concerned. (Fig. 1) 
